The solutions of the linearized Boltzmann collision operator for hard spheres can be separated into spherical harmonics and investigated respectiveiy ior each angular index I. The fact that an infinite sequence of discrete eigenvalues exists below a continuum has been established elsewhere for the cases I = O and I = 1. For the case 1 = 2, however, the single gas and the foreign gas problems have markedly different spectral profiles below the continuum. For the latter, there is no discrete eigenvalue in that region while there is still an infinite sequence for the former. For the I = 3 case, no discrete eigenvalue exists below the continuum for both problems.
I. Introduction
In a previous paper l , we have indicated the difference of the spectral profile between the l = 2 case and the l = O or l = 1 case. We conjectured that the discrete relaxation constants or the 1 = 2 case are infinite in number for the single gas problem while only finite for the foreign gas problem and suggested that the method of KuSCer and Williams be tried to resolve the question. In this paper, we shall carry out the actual computation following that suggestion. Furthermore, we shall extend the calculation to include the case of 1 = 3.
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Existence of Discrete Relaxation Constants
For a spatially uniform hard sphere gas without applied field, the linearized Boltzmann equation is given by'y3 By making the following transformation, we obtain from (4) the equation
where
and CY(3,) is a new constant corresponding to the eigenvalue of equation (6) . 3, being treated as parameter.
As our original problem corresponds to CY = 1, the relaxation constants I,, which we are searching for, correspond to the roots of Cn(Â) = 1.
As long as Â. < 3," = 2n-'I2, it can be verified directly or inferred from the results of Grad' and Dorfman 7 that K,,,(v, u) is a compact (completely continuous) self-adjoint linear operator in the Hilbert space L,@, x;). Therefore, for any A < A*, there exists a nonempty set of real discrete eigenvalues C1;(?,), not accumulating at any nonzero . value 8 . Moreover, it is continuous, monotonic and cannot change sign due to the fact that holds, as can be easily verified from (6). However. as 3, = A*. K2,,(v, u) is no longer compact, because of the singularity at u t O, u t O created by the factor This limiting kernel can be represented as a sum ,(v, u ) and that the eigenvalues C ; . consequently. must fill the interval [O, C*] ever more densily as 3, -+ %*. Remembering that C is continuous and monotonic. we are led to the conclusion that an infinite number of eigenvalues C,(),) must cross the line C = 1 as i, + j.* for the single gas case. as C2 = 2(24 25) > 1 for that case. The crossing points mark an infinite set of discrete relaxation constant R,. On the other hand, as Cf = (24;25) < 1 for the foreign gas case, no eigenvalue C,(),)
can reach the value 1. Therefore, no discrete relaxation constant below the continuum exists for the foreign gas problem. However, the question of possible discrete eigenvalues inside the continuum remains open. The situation below the continuum, for the 1 = 2 case, can be illustrated by Figs. 1 and 2 . Now, for tfie single gas problem C: = (4:3/49) < 1 and, for the foreign gas problem, C,* = (24i49) < 1, so we carinot expect C(%) to reach the value 1. Therefore, we conclude that in the case of 1 = 3 there is no discrete eigenvalue below the continuum for both the single and foreign gas problems. The situation is similar to that illustrated by Fig. 2 .
